On the Cover: The cover image illustrates the use of laser-ablation electrospray ionization (LAESI)-mass spectrometry metabolite imaging to localize metabolites in the flower petals of a Phalaenopsis spp. orchid. Although it is becoming increasingly evident that plant metabolites, including specialized metabolites, are not uniformly distributed across tissues and organs, the full extent of this heterogeneity is still poorly known, except when such metabolites are visible to the naked eye. Etalo et al. (pp. 1424Etalo et al. (pp. -1435 have assessed the value of using LAESI-mass spectrometry metabolite imaging to provide us with deeper insights into the spatial localization of metabolites in plant leaves and flowers. Exploiting first the visible phenotype of anthocyanins to match the localization of these colored cyanidin derivatives with metabolite maps obtained from the LAESI output (left and middle inset), they then localize and map the distribution on nonvisible metabolites such as phenolic compounds (right inset) in Phalaenopsis spp. petals. The results indicate that although some phenolic compounds colocalize with anthocyanins in the purple areas, others were restricted to the nonpigmented areas of the petals. Cover image credits: Desalegn Etalo (The Netherlands
Regulation of Carotenoid Biosynthesis by Shade Relies on Specific Subsets of Antagonistic Transcription Factors and Cofactors. Jordi Bou-Torrent, Gabriela Toledo-Ortiz, Miriam Ortiz-Alcaide, Nicolas Cifuentes-Esquivel, Karen J. Halliday, Jaime F. Martinez-García, and Manuel Rodriguez-Concepcion Carotenoid biosynthesis is regulated by plant proximity (shade) signals through specific sets of positive and negative transcriptional regulators targeting the first gene of the pathway. 1584 [OPEN] Comprehensive Assessment of Transcriptional Regulation Facilitates Metabolic Engineering of Isoprenoid Accumulation in Arabidopsis. Iris Lange, Brenton C. Poirier, Blake K. Herron, and Bernd Markus Lange A population of Arabidopsis lines with modulated levels of expression of each gene involved in isoprenoid precursor pathways was used to develop engineering strategies for increasing sterols. 1595 [OPEN] [OPEN] Metabolic Architecture of the Cereal Grain and Its Relevance to Maximize Carbon Use Efficiency. Hardy Rolletschek, Eva Grafahrend-Belau, Eberhard Munz, Volodymyr Radchuk, Ralf Kartäusch, Henning Tschiersch, Gerd Melkus, Falk Schreiber, Peter M. Jakob, and Ljudmilla Borisjuk
Noninvasive technologies and modeling demonstrate how the metabolism of different grain organs adjusts to fluctuating environments. 1698 [OPEN] A Kelch Domain-Containing F-Box Coding Gene Negatively Regulates Flavonoid Accumulation in Muskmelon. Ari Feder, Joseph Burger, Shan Gao, Efraim Lewinsohn, Nurit Katzir, Arthur A. Schaffer, Ayala Meir, Rachel Davidovich-Rikanati, Vitaly Portnoy, Amit Gal-On, Zhangjun Fei, Yechezkel Kashi, and Yaakov Tadmor Posttranscriptional regulation shifts the metabolic flux of flavonoids toward coumarin and general phenylpropanoids.
1714 [OPEN] Dynamic Maize Responses to Aphid Feeding Are Revealed by a Time Series of Transcriptomic and Metabolomic Assays. Vered Tzin, Noe Fernandez-Pozo, Annett Richter, Eric A. Schmelz, Matthias Schoettner, Martin Schäfer, Kevin R. Ahern, Lisa N. Meihls, Harleen Kaur, Alisa Huffaker, Naoki Mori, Joerg Degenhardt, Lukas A. Mueller, and Georg Jander A transcriptomic and metabolomic profiling time course of maize foliar responses to aphid feeding identifies genes for the synthesis of benzoxazinoids, terpenes, and other induced defense metabolites.
1727 [OPEN] Glutathionylation and Reduction of Methacrolein in Tomato Plants Account for Its Absorption from the Vapor Phase. Shoko Muramoto, Yayoi Matsubara, Cynthia Mugo Mwenda, Takao Koeduka, Takuya Sakami, Akira Tani, and Kenji Matsui Formation of adducts with glutathione and reduction facilitate the absorption of a reactive volatile chemical from the atmosphere in tomato plants.
1744 [OPEN] Changes in Whole-Plant Metabolism during the Grain-Filling Stage in Sorghum Grown under Elevated CO 2 and Drought. Amanda P. De Souza, Jean-Christophe Cocuron, Ana Carolina Garcia, Ana Paula Alonso, and Marcos S. Buckeridge Elevated carbon dioxide reduces the effects of drought on grain filling. 1755 [OPEN] Thioredoxin f1 and NADPH-Dependent Thioredoxin Reductase C Have Overlapping Functions in Regulating Photosynthetic Metabolism and Plant Growth in Response to Varying Light Conditions. Ina Thormählen, Tobias Meitzel, Julia Groysman, Alexandra Bianca Ö chsner, Edda von Roepenack-Lahaye, Belén Naranjo, Francisco J. Cejudo, and Peter Geigenberger A previously unrecognized interaction between light and NADPH-dependent thiol-redox systems affects photosynthetic metabolism and growth in response to varying light conditions. 1766 [OPEN] Integrated Analysis of Engineered Carbon Limitation in a Quadruple CO 2 /HCO 3 2 Uptake Mutant of Synechocystis sp. PCC 6803. Isabel Orf, Stephan Klähn, Doreen Schwarz, Marcus Frank, Wolfgang R. Hess, Martin Hagemann, and Joachim Kopka Engineered carbon limitation after deletion of four Ci-uptake systems in Synechocystis sp. PCC 6803 is compensated by an extensive phenocopy of wild-type acclimation to low CO 2 and multilayered Ci regulation.
1787 [OPEN] The Impact of the Branched-Chain Ketoacid Dehydrogenase Complex on Amino Acid Homeostasis in Arabidopsis. Cheng Peng, Sahra Uygun, Shin-Han Shiu, and Robert L. Last [OPEN] Mutations of myosin motors lead to reduced organelle movements, to altered actin organization, to slower pollen tube growth, and ultimately to reduced fertilization success.
1946 [OPEN] Phosphatidylinositol 3-Phosphate 5-Kinase, FAB1/PIKfyve Kinase Mediates Endosome Maturation to Establish Endosome-Cortical Microtubule Interaction in Arabidopsis. Tomoko Hirano, Teun Munnik, and Masa H. Sato Phosphatidylinositol 3-phosphate 5-kinase is essential for the endosome maturation and cortical microtubule associations for PIN protein trafficking in young root cortical and stele cells.
1961 [OPEN] Phytophthora infestans RXLR Effector AVR1 Interacts with Exocyst Component Sec5 to Manipulate Plant Immunity. Yu Du, Mohamed H. Mpina, Paul R.J. Birch, Klaas Bouwmeester, and Francine Govers A Phytophthora infestans RXLR effector alters basal defense by interacting with an exocyst protein associated with vesicle tethering and secretion.
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